Intellectual capital development and protection assessment for institutions of higher education in Еastern Ukraine
industrial enterprises (Kozhushko, O. (2011) .) and the classification of the IC components according to Edvinsson (2009) . In addition, taking into account that human capital serves as an integral part of the IC, the development of the aggregate indicator calculation used human development assessment (Tutova OV, (2015) . The source of data collection for analysis was the reports of the rectors of the investigated institutions.
Goals and methodology of the article. As a result of the fact that the values of the input i-indicators of a certain (client, human and innovative without processing) component of the IC of a certain IHE could fluctuate at relatively large intervals and have different measure units, they were linearly normalized [Herv'e Abdi, 2010] within [-1, 1] with the distribution between incentives (formula 1.1) and disincentives (formula 1. where ̃ is the normalized value of the input i th indicator for the observation period a; -the base value of the input i th indicator for the observation period a; , respectively, the maximum and minimum value of the i th indicator for all observation periods. Next, using statistic software Statistica a factor analysis has been conducted by the method of the main components. According to its results, the input i-indicators are transformed into new iy-indicators with different factor loads for y-factors. Within the framework of a certain m-component of the IC on the basis of the maximum factor load for each iy-indicator, its weighting factor has been calculated (formula 2):
where is the weighted coefficient of the input i th indicator with the maximum value of the factor load that With the normalization of the input i-indicators, some of them got zero values; therefore, a normalized additive convolution was used to calculate them in order to prevent the zero values of the integral indicators of the iindicators and, as a result, the integral index of development and protection of the individual m-component. Taking into account the above-mentioned, annual estimation of the integral index for a certain intellectual capital mcomponent of a certain IHE was carried out within [-1.1] by formulas 4.1-4.3:
3) where І , І , І -respectively development and protection integral indicators of the client, human and innovative components of the IC for a certain period for a certain IHE.
For the comparative analysis of the IC development and protection level among the analyzed institutions, the IC integral indicators have been determined for the years of observation. According to the factor analysis results by the main components method, the integral indices of the client І ,, human І and the innovative І components of the IC for the years of observation separately for each IHE have been converted into new mz-indicators. For each mz-indicator (integral indicators І , І та І , grouped by z-components with factor loads bigger than 0.7) its weighting factor is calculated (formula 5):
where -the weight of the integral indicator of the IC m-component with the maximum value of the factor load, which entered into the z-factor (the main component), where Table 1) . Critically weak or absent -1.0 до -0. 5 Critically weak Від -0. As for Donetsk National Medical University and the V.I. Vernadsky Taurida National University, in addition to a significant deterioration in rating positions, they have a significant decline in the integral indicators. Similar negative tendencies are observed in other moved institutions of higher education.
Thus, the results of the rating comparison indicate that only the most powerful institutions with the status of national ones have been able to maintain their rating and competitive positions in the market of education services. The ratings data for 2013-2016 indicate that the quality index of academic staff was crucial for maintaining their rating positions. Thus, despite the reduction of the education quality index and the effectiveness of international activities because of the known reasons, the growth of the quality index of academic staff did not deteriorate significantly the integral indicator of the rating of the most powerful IHEs: Vasyl' Stus DonNU, DonNTU, V. Dahl EUNU in 2016. In general, the growth of this index is characteristic for 7 out of 12 institutions under the research. Thus, these facts may indicate the existence of the development and protection certain level in innovative and human capital as IC components among institutions moved from the occupied parts of Donetsk and Luhansk regions.
A more accurate assessment of the IC components protection was carried out for the four most powerful IHEs from the moved ones. Using the data from the rectors' reports of these institutions in three years, input groups were formed for the analysis of client, human and innovative capital. After the distribution of input i-indicators for incentives and disincentives, their values were the subject to linear normalization in the interval [-1, 1] by formulas 1.1 and 1.2, the results of which are given in Table 2 . Using the factor analysis of the main components method, the input i-indicators were converted to the factor y=1 and the factor y=2 (Table 3) . At the same time, for all institutions, the indicators of client capital immediately form the factors 1 and 2, except for the number of students per one full-time academic worker, which suggests the relative continuity of this ratio and the possibility of using it as a universal indicator in the assessment of client capital. On the other hand, the inclusion of indicators of human and innovative capital in one factor (component) in almost all cases requires certain studies as for the completeness and content of the relevant indicators in order to eliminate the possible one-sided analysis of the component development process.
Based on the normalized values of the inputs i-indicators (Table 2 ) and the results of the factor loadings research in Table 3 Table 4 , for human capital -in Table 5 , for innovative capital -in Table 6 . The share of total dispersion 1.0000
The share of total dispersion 1.0000 The share of total dispersion The share of total dispersion 1.0000 The share of total dispersion 1.0000 The share of total dispersion The share of total dispersion 1.0000
The share of total dispersion 1.0000
The share of total dispersion 1.0000 0,7018 0,2982 0,8252 -0.6884 -According to the formula 4.1 in Table 4 , the calculation of client capital integral indicators was performed for the universities under research.
Table 4 Indicator calculations for iy-indicators and integral indicator of client capital development and protection

IHE Years
Integral indicator Integral indicator of client capital development and protection According to the formula 4.2 in Table 5 , the calculation of human capital integral indicators for the researched universities was also carried out. According to the formula 4.3 in Table 6 , the calculation of innovative capital integral indicators for the researched universities was also performed.
Table 5 Indicator calculations for iy-indicators and integral indicator of human capital development and protection
IHE
Table 6 Indicator calculations for iy-indicators and integral indicator of innovative capital development and protection
IHE Years
Integral indicator
Integral indicator of innovative capital development and protection The study of the IC development and protection level was continued by conducting a factor analysis of the integral indicators of IC components for each institution. For integral indicators І , І and І after grouping according to z-components, their weight coefficients (formula 5) and corresponding indicators (formula 6.1-6.3) were calculated. Taking into account the values of the latter through the additive convolution, the integral indicator values of the IC as a whole for a certain IHE (І ІК ) were obtained (Table 7) . 
Findings.
The dynamics handling of the integral indicators of IC development and protection over the years has been confirmed by the real tendencies in the activity of the IHEs after their forced territorial movement. At the end of the observation period, the level of client capital protection had a positive dynamics only for Vasyl'Stus DonNU. It was negative for all other universities. At the same time, the level of client capital development and protection can be characterized as moderate weak (low), which showed the appropriate ability to restore or not to lose the contingent of students.
The opposite situation has developed with the level of human capital development and protection. At the end of the analyzed period, in all universities, except Vasyl' Stus DonNU, the maximum (in DonNTU) and satisfactory level is marked. This situation is explained by significant losses of human capital in Vasyl' Stus DonNU and lack of sufficient resources for its relatively quick recovery. So, unlike Vasyl' Stus DonNU, the maximum value of this indicator in DonNTU was ensured, despite substantial losses of human resources in 2014, by an increase in human capital at the expense of human resources of their affiliates (colleges).
The protection level of innovative capital reflects the ability of institutions to restore or maintain the indicators of innovative and scientific activity. At the end of the observation period it was: high for the V. Dahl EUNUdue to the development and training of full-time academic staff (the number of defended works for obtaining a scientific degree, the number of internships abroad and the number of patents (copyrights) per one full-time academic worker); satisfactory for DonNTU and T.Shevchenko LNU. A relative decline in innovative activity indicators at Vasyl' Stus DonNU determined the corresponding deterioration of the integral indicator along with the modestly weak level of innovation capital development and protection.
Thus, at the end of the period 2013-2016, the three universities that ranked the best positions in TOP-200 Ukraine ranking (DonNTU, Vasyl' Stus DonNU, V. Dahl EUNU) had various levels of development and protection of different IC components over the years. But 2-3 years later, after the forced territorial movement and renewal of work in force majeure, these three universities managed to build noticeably at least one of the IC components. This is evidenced by the significance at the level 1.0 of the human capital integral indicator in DonNTU and the client capital integral indicator at Vasyl'Stus DonNU, as well as at the level of 0.8 innovative capital integral indicator at V. Dahl EUNU.
Despite the sharp fluctuation of the integral values of the IC components from -0.9 to 1.0, each university has the same character of development of the human and innovative intellectual capital component. Thus, the development nature of human and innovative capital in all IHEs was simultaneously positive or at the same time negative. A similar pattern is confirmed by studies in the activities of industrial companies (Andreeva & Garanina, 2017 ) and financial institutions (Ayub et al., 2017) .
Conclusion. The proposed method for determining the dynamics of development and protection of the IC and its components is universal and may take into account various combinations of key and additional indicators, including a balanced system of indicators (Breus S. & Khaustova Ye. 2016). The results of its use can become the basis for the development and forecasting of the measures to build individual IC components as public and private education institutions. It makes it possible to have comparative analysis of indicators of either one institution in dynamics, or group of institutions. The scientific novelty of the method lies in the possibility of conducting a nonfinancial analysis of the IC and its components within budget institutions or non-profit organizations, as well as eliminating the subjectivity of the results, which is typical for expert methods with the score scale . The expediency of using the possibilities of the factor method to construct a model for the IC development of the institution of higher education is the subject of further research.
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